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(54) OPTICAL FIBER AMPLIFIER 

(57)Abstract: 

PURPOSE: To provide an optical fiber amplifier capable of 
obtaining a low noise output while efficiently using the 
energy of exciting light. 

CONSTITUTION: Signal light is inputted to an optical fiber 
410 successively through an optical isolator 520 and a 
directional coupler 310. The signal light inputted to the fiber 
410 is amplified within a range in which the logarithm of 
amplification gain from which a light absorption loss is 
removed is approximately proportional to the intensity of 
inputted exciting light and the amplified light is outputted. 
The light outputted from the fiber 410 is inputted to an 
optical fiber 420 through an optical isolator 510. The light 
inputted to the fiber 420 is amplified at high efficiency and 
the amplified light is outputted, made to pass successively 
through a directional coupler 320, an optical isolator 530 
and a band pass filter 600 and then outputted as output 
light from the optical fiber amplifier. 
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(54) OPTICAL FIBER AMPLIFIER 
(57)Abstract: 

PURPOSE: To provide an optical fiber amplifier capable of obtaining a low noise 
output while efficiently using the energy of exciting light. 
CONSTITUTION: Signal light is inputted to an optical fiber 410 successively 
through an optical isolator 520 and a directional coupler 310. The signal light 
inputted to the fiber 4 1 0 is amplified within a range in which the logarithm of 
amplification gain from which a light absorption loss is removed is approximately 
proportional to the intensity of inputted exciting light and the amplified light is 
outputted. The light outputted from the fiber 410 is inputted to an optical fiber 420 
through an optical isolator 510. The light inputted to the fiber 420 is amplified at 
high efficiency and the amplified light is outputted, made to pass successively 
through a directional coupler 320, an optical isolator 530 and a band pass filter 600 
and then outputted as output light from the optical fiber amplifier. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] While inputting the excitation light outputted from the excitation light 
source which generates excitation light, and said excitation light source and 
inputting the 1st branching excitation light outputted from the optical turnout 
branched and outputted to two light, and said optical turnout The 1st optical fiber 
magnification stage where the logarithm of the magnification gain which removed 
light absorption loss amplifies and outputs the inputted signal light to input 
excitation light reinforcement in the range which carries out proportionally 
[ abbreviation ], While inputting an input from optical plane of incidence and 
outputting after transparency the light outputted from said 1st optical fiber 
magnification stage from an optical output side While inputting the 2nd branching 
excitation light outputted from said optical turnout as the optical isolator which is 
not penetrated about the inputted light from an optical output side Optical fiber 
amplifier characterized by having the 2nd optical fiber magnification stage which 
amplifies and outputs the light which inputted the light outputted from the optical 
isolator and was outputted from said optical isolator. 
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[Claim 2] While said 1st optical fiber magnification stage inputs the 1st branching 
excitation light outputted from said optical turnout from the 1st terminal The 1st 
directional coupler which inputs signal light from the 2nd terminal and is outputted 
from the 3rd terminal, The 1st optical fiber with which the light outputted from said 
3rd terminal of said 1st directional coupler is inputted, and the logarithm of the 
magnification gain which removed light absorption loss amplifies and outputs 
signal light to input excitation light reinforcement in the range which carries out 
proportionally [ abbreviation ], While a preparation and said 2nd optical fiber 
magnification stage input the 2nd branching excitation light outputted from said 
optical turnout from the 4th terminal and outputting from the 5th terminal The 2nd 
directional coupler which outputs the light inputted from said 5th terminal from the 
6th terminal, Optical fiber amplifier according to claim 1 characterized by having 
the 2nd optical fiber which inputs and amplifies the light outputted from said 
optical isolator from one end face, and is outputted to said 5th terminal of said 2nd 
directional coupler from an other-end side. 

[Claim 3] The optical fiber for magnification with which said 1st optical fiber 
magnification stage and said 2nd optical fiber magnification stage are equipped is 
optical fiber amplifier according to claim 1 characterized by what is been the 
optical fiber of rare-earth-elements addition. 

[Claim 4] It is the optical fiber amplifier according to claim 3 which the 
wavelength of said signal light is 1.5 5 -micrometer band, and said rare earth 
elements are Er, and is characterized by what the wavelength of said excitation 
light is 0.98 micrometers of abbreviation, and 1.48 micrometers of either 
abbreviation. 

[Claim 5] Said 1st branching excitation luminous intensity is optical fiber amplifier 
according to claim 1 with which the logarithm of the magnification gain of said 1st 
optical fiber magnification stage is characterized by what is been the value of the 
range which carries out proportionally [ abbreviation ] at input excitation light 
reinforcement. 

[Claim 6] The output luminous intensity from said 1st optical fiber magnification 
stage is optical fiber amplifier according to claim 5 characterized by -20dBm or 
more the thing which it is - 1 5dBm or less. 

[Claim 7] The presentation of the 1st optical fiber for magnification with which 
said 1st optical fiber magnification stage is equipped, and the presentation of the 
2nd optical fiber for magnification with which said 2nd optical fiber magnification 
stage is equipped are abbreviation identitases. Said 1st branching excitation 
luminous intensity is optical fiber amplifier [ smaller than said 2nd branching 
excitation luminous intensity ] according to claim 1 with the die length of the 
amplifier of said 1st optical fiber for magnification shorter than the die length of 
the amplifier of said 2nd optical fiber for magnification and characterized by 
things. 

[Claim 8] Optical fiber amplifier according to claim 1 characterized by what the 
diffraction grating which reflects the light of the wavelength of excitation light near 
the end face by the side of said optical isolator of the optical fiber for magnification 
with which said 2nd optical fiber magnification stage is equipped alternatively is 
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formed for. 

[Claim 9] Optical fiber amplifier according to claim 4 characterized by what the 
diffraction grating which reflects the light of the wavelength of 1530nm of 
abbreviation near the end face by the side of said optical isolator of the optical fiber 
for magnification with which said 2nd optical fiber magnification stage is equipped 
alternatively is formed for. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3 in the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical fiber amplifier used 

with an optical transmission system. 

[0002] 

[Description of the Prior Art] Energy of operation is supplied with the gestalt of 
light, and the optical fiber amplifier which amplifies and outputs the inputted signal 
light is used centering on the optical transmission system. Especially the optical 
fiber amplifier that used the optical fiber with which rare earth elements, such as Er, 
were added is excellent in rapidity and low noise nature, and is used abundantly. 
Drawing 4 is the block diagram of the optical fiber amplifier which used the optical 
fiber for magnification of the conventional typical Er addition. The usual signal 
optical amplification is performed by the optical fiber amplifier of such a 
configuration. Moreover, the minimum of the input reinforcement of the signal 
light which can be used amounts to -40dBm or less with the improvement in 
sensibility of optical fiber amplifier. 

[0003] By the way, although input reinforcement is able to amplify the signal light 
of the low strength of about -40dBm with the optical fiber amplifier of the 
configuration of drawing 4 , if input signal light with small reinforcement is 
magnification use with a high amplification factor, many of energy for 
magnification supplied to magnification (ASE;amplified spontaneous emmision) of 
the spontaneous emmision light (mainly 1530nm band) in Er in the optical fiber for 
magnification with the gestalt of excitation light will be consumed. Therefore, even 
if it lengthens the optical fiber for magnification or enlarges excitation luminous 
intensity, magnification gain of signal light cannot be improved effectively. 
Moreover, if the optical fiber for magnification is lengthened or excitation 
luminous intensity is enlarged, the noise component by ASE will become large and 
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a noise characteristic (NF;noise figure) will become large. 
[0004] In order to cope with the theoretic trouble in magnification of the 
low-strength input signal light which used one set of such conventional optical 
fiber amplifier, the approach of connecting two sets of the conventional optical 
fiber amplifier to a serial, and improving the magnification gain of signal light is 
learned (Y. KPark, et.al. :OFC/IOOC93 Technical Digest, and TuD4). However, in 
using two sets of optical fiber amplifier, the mark of a component part increased 
and the trouble which lacks in dependability that a miniaturization was difficult and 
a price went up had occurred. 

[0005] It aims at offering the optical fiber amplifier which can obtain the output of 
a low noise, excitation luminous energy being efficiently used [ this invention is , 
made in order to cancel the above-mentioned trouble, and ] for it. 
[0006] 

[Means for Solving the Problem] The excitation light source in which the optical 
fiber amplifier of this invention generates (a) excitation light, (b) While inputting 
the excitation light outputted from the excitation light source and inputting the 1st 
branching excitation light outputted from the optical turnout branched and 
outputted to two light, and (c) light turnout The 1st optical fiber magnification 
stage where the logarithm of the magnification gain which removed light 
absorption loss amplifies and outputs the inputted signal light to input excitation 
light reinforcement in the range which carries out proportionally [ abbreviation ], 
(d) While inputting an input from optical plane of incidence and outputting after 
transparency the light outputted from the 1st optical fiber magnification stage from 
an optical output side While inputting the 2nd branching excitation light outputted 
from (e) light turnout as the optical isolator which is not penetrated about the 
inputted light from an optical output side The light outputted from the optical 
isolator is inputted from one end face, and it is characterized by having the 2nd 
optical fiber magnification stage which amplifies and outputs the light outputted 
from the optical isolator. 

[0007] While the 1st optical fiber magnification stage inputs the 1st branching 
excitation light outputted from ** light turnout from the 1st terminal here The 1st 
directional coupler which inputs signal light from the 2nd terminal and is outputted 
from the 3rd terminal, ** The 1st optical fiber with which the logarithm of the 
magnification gain which inputted the light outputted from the 3rd terminal of the 
1st directional coupler, and removed light absorption loss amplifies and outputs 
signal light to input excitation light reinforcement in the range which carries out 
proportionally [ abbreviation ], While a preparation and the 2nd optical fiber 
magnification stage input the 2nd branching excitation light outputted from ** light 
turnout from the 4th terminal and outputting from the 5th terminal The 2nd 
directional coupler which outputs the light inputted from the 5th terminal from the 
6th terminal, ** It is good also considering having the 2nd optical fiber which 
inputs and amplifies the light outputted from the optical isolator from one end face, 
and is outputted to the 5th terminal of the 2nd directional coupler from an other-end 
side, amplifying the preceding paragraph by the front exciting method, and 
amplifying the latter part by the back exciting method as a description. 
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[0008] Moreover, the optical fiber for magnification with which the 1st optical 
fiber magnification stage and the 2nd optical fiber magnification stage are equipped 
is an optical fiber of rare-earth-elements addition, the wavelength of** signal light 
is 1.55-micrometer band, ** rare earth elements are erbiums, and the wavelength of 
** excitation light is still better also considering what is been 980nm of 
abbreviation, and 1480nm of abbreviation as a description. 
[0009] Moreover, the output luminous intensity from the 1st optical fiber 
magnification stage is [ about ]. -It is 20dBm or more, and is [ about ]. -What is 
been 15dBm or less is suitable. 

[0010] Moreover, the presentation of the 1st optical cable for magnification with 
which the 1st optical fiber magnification stage is equipped, and the presentation of 
the 2nd optical fiber for magnification with which the 2nd optical fiber 
magnification stage is equipped are abbreviation identitases, the die length of the 
amplifier of the 1st optical fiber for magnification is shorter than the die length of 
the amplifier of the 2nd optical fiber for magnification, and the 1st branching 
excitation luminous intensity is good also considering being smaller than the 2nd 
branching excitation luminous intensity as a description. • 
[0011] Moreover, it is good also considering what the diffraction grating which 
reflects the light of the wavelength of excitation light near the end face by the side 
of the optical isolator of the optical fiber for magnification with which the 2nd 
optical fiber magnification stage is equipped alternatively is formed for as a 
description. Furthermore, the wavelength of the ** aforementioned signal light is 
1550nm of abbreviation, ** rare earth elements are erbiums, and the wavelength of 
** excitation light is good also considering what the diffraction grating which 
reflects the light of the wavelength of 1530nm of abbreviation near the end face by 
the side of the optical isolator of the optical fiber with which the 2nd optical fiber 
magnification stage is equipped alternatively is formed for as a description, when it 
is 980nm of abbreviation, and 1480nm of abbreviation. 
[0012] 

[Function] Excitation light which the one excitation light source generated in the 
optical fiber amplifier of this invention (when rare earth elements are Er) 
Wavelength = It branches in the 1st branching excitation light and the 2nd 
branching excitation light by the optical turnout in 980nm of abbreviation, and 
1480nm of abbreviation. While exciting the rare earth elements in the optical fiber 
for magnification (it is also henceforth called a preceding paragraph optical fiber) 
with which the 1st optical fiber magnification stage is equipped by the 1st 
branching excitation light The rare earth elements in the optical fiber for 
magnification (it is also henceforth called a latter-part optical fiber) with which the 
2nd optical fiber magnification stage is equipped by the 2nd branching excitation 
light are excited. In branching of excitation light, the 1st branching excitation 
luminous intensity is set up so that the logarithm of the magnification gain of the 
preceding paragraph optical fiber from which light absorption loss was removed 
may become input excitation light reinforcement within the limits which carries out 
proportionally [ abbreviation ]. 

[0013] Although the method of excitation here of the optical fiber for magnification 
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is chosen by magnification reinforcement to obtain and the permissible noise 
characteristic, it has the following selection criteria. Although either front 
excitation or back excitation is employable in excitation of the preceding paragraph 
optical fiber by the 1st branching excitation light, the front excitation with smaller 
noise generating is desirable. If it is within the limits which the logarithm of the 
magnification gain of a preceding paragraph optical fiber carries out proportionally 
[ abbreviation ] also as back excitation at input excitation light reinforcement, since 
a noise figure does not become not much large, it is fully practical. Moreover, it is 
desirable to adopt big back excitation of magnification gain in excitation of the 
latter-part optical fiber by the 2nd branching excitation light. 

[0014] In this condition, signal light inputs into a preceding paragraph optical fiber 
via the 1st directional coupler. The logarithm of the magnification gain which 
removed light absorption loss is amplified by input excitation light reinforcement 
in the range which carries out proportionally [ abbreviation ], and the signal light 
inputted into the preceding paragraph optical fiber is outputted. The light outputted 
from the preceding paragraph optical fiber is inputted into a latter-part optical fiber 
through an optical isolator. After the light inputted into the latter-part optical fiber 
is efficient, is amplified by the back excitation by the back input of the 2nd 
branching light, is outputted and minds the 2nd directional coupler, it turns into 
output light as optical fiber amplifier. 

[0015] In addition, when rare earth elements are Er, in the range which the 
logarithm of the magnification gain of the optical fiber for magnification from 
which light absorption loss was removed usually carries out proportionally 
[ abbreviation ] by the front exciting method at input excitation light reinforcement, 
a noise characteristic is about 3 dB. moreover, if it is a noise characteristic of this 
level and the luminous intensity of the wavelength of signal light is -20dBm - about 
-15dBm, not becoming, if it hears not much the noise characteristic of the light 
finally obtained also in the magnification operation by the back exciting method 
size is known. Therefore, it sees from the point of the quality of the magnification 
light obtained, and efficient use of the energy for magnification and is suitable to 
control the 1st presentation, die length, and excitation luminous intensity of an 
optical fiber to set the output luminous intensity of the 1st optical fiber to -20dBm - 
about -15dBm. 

[0016] Moreover, in the present condition, the excitation light reinforcement of the 
front excitation from which that from which the output reinforcement of about 
60- 80m W is obtained as the excitation light source is realized, and magnification 
gain is set to 20dB - 25dB when input signal luminous intensity is about -40dB can 
be managed with about 5mW in many cases. Therefore, excitation luminous 
intensity which can be supplied to the 2nd optical fiber is made with 55mW - about 
75mW. If it is the optical fiber of the same presentation in order to perform 
magnification in which this excitation luminous energy was fully employed 
efficiently, usually the die length of a latter-part optical fiber will become long 
rather than the die length of a preceding paragraph optical fiber. 
[0017] Furthermore, if the diffraction grating which reflects the light of the 
wavelength of excitation light near the end face by the side of the optical isolator of 
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a latter-part optical fiber is formed, a part of excitation light which did not 
contribute to excitation of rare earth elements among the excitation light inputted 
into the latter-part optical fiber by the back exciting method will contribute to 
excitation of the rare earth elements in a latter-part optical fiber by passing a 
latter-part optical fiber again. Moreover, if the diffraction grating which reflects the 
light of 1530nm band near the end face by the side of the optical isolator of a 
latter-part optical fiber is formed when rare earth elements are Er, the light of 
1530nm band which is the major component of the ASE noise included in the 
output light of a preceding paragraph optical fiber will not be substantially inputted 
into a latter-part optical fiber. In addition, about formation of the diffraction grating 
into an optical fiber, it is "L.Reekie et.al. : OFC'93, PD14", and "G. William et.al. : 
A diffraction grating can be formed in the core section by irradiating the 
interference pattern of powerful ultraviolet radiation at the core section as indicated 
byPCT/US85/01451." 
[0018] 

[Example] Hereafter, the example of this invention is explained, referring to an 
accompanying drawing. In addition, the same sign is given to the same element in 
explanation of a drawing, and the overlapping explanation is omitted. 
[0019] (The 1st example) Drawing 1 is the block diagram of the 1st example of the 
optical fiber amplifier of this invention. In addition, in the following explanation, 
input signal luminous intensity assumes -40dBm. The excitation light source 100 
whose output reinforcement about which this equipment generates like illustration 
the excitation light whose (a) wavelength is 980nm is about 60m W, (b) The 
excitation light outputted from the excitation light source 100 is inputted, and it is 
the excitation light II of about 5m W reinforcement. Excitation light 12 of about 
55mW reinforcement The optical turnout 200 branched and outputted to two 
excitation light, (c) Excitation light II outputted from the optical turnout 200 While 
inputting from a terminal 3 1 1 and outputting from a terminal 313 Excitation light 
12 outputted from the directional coupler 310 which inputs signal light from a 
terminal 312 and is outputted from a terminal 313, and (d) light turnout 200 While 
inputting from a terminal 321 and outputting from a terminal 322 The directional 
coupler 320 which outputs the light inputted from the terminal 322 from a terminal 
323, (e) Input the light outputted from the terminal 313 of a directional coupler 310, 
and the logarithm of the magnification gain which removed light absorption loss 
amplifies signal light about input excitation light reinforcement in the range which 
carries out proportionally [ abbreviation ]. While inputting the light outputted from 
the optical fiber 410 which amplifies and outputs the luminous intensity of the 
wavelength of signal light to -15dBm of abbreviation, and the (f) optical fiber 410 
from the optical input screen 501 and outputting from the optical output side 502 
after transparency The optical isolator 510 which is not penetrated about the 
inputted light from the optical output side 502, (g) The optical fiber 410 and the 
optical fiber 420 which consists of the same presentation which inputs and 
amplifies the light outputted from the optical isolator 510, and is outputted to the 
terminal 322 of a directional coupler 320, (h) The optical isolator 520 which inputs 
input signal light, penetrates only the light which goes to the travelling direction of 



8 



JP-H07-162371-A1 
Computer Translation 

input signal light, and is outputted towards the terminal 312 of a directional coupler 
3 10, (i) The optical isolator 530 which penetrates only the light which goes to the 
travelling direction of the light which inputted the light outputted from the terminal 
323 of a directional coupler 320, and was outputted from the terminal 323 of a 
directional coupler 320, (j) — the optical band pass filter 600 which inputs the light 
outputted from the optical isolator 530, and penetrates the light of the wavelength 
near the wavelength of signal light alternatively ~ since — it is constituted. 
[0020] Drawing 2 is a graph which shows the dependency over the excitation light 
reinforcement of the magnification gain of the input light (on-the-strength 
=-40dBm, wavelength = 1552nm) in the optical fiber for magnification of general 
Er addition. If 0 to about 5m W removes the light absorption loss by self, excitation 
luminous intensity will depend for magnification gain (setting a unit to dB) on 
excitation light reinforcement, so that drawing 2 may show. Die length is chosen so 
that an optical fiber 410 may consist of an optical fiber presentation of a class 
equipped with a property like drawing 2 and it may become about 25 dB 
magnification gain to -40dBm input signal light (wavelength: 1.55-micrometer 
band) by front excitation of 5mW excitation light. 
[0021] In the optical fiber amplifier of this example, the excitation light 
(wavelength = 980nm) which the excitation light source 100 generated is branched 
by the optical turnout 200 in the excitation light II (reinforcement = about 5mW) 
and the excitation light 12 (reinforcement = about 55mW). Excitation light II While 
exciting Er in an optical fiber 410 by small front excitation of noise generating to 
depend, it is the excitation light 12. Er in an optical fiber 420 is excited by high 
back excitation of the magnification gain to depend. 

[0022] In this condition, signal light (reinforcement = -40dBm) carries out the 
sequential course of an optical isolator 520 and the directional coupler 310, and 
inputs them into an optical fiber 410. the logarithm of the magnification gain which 
removed light absorption loss amplifies the signal light inputted into the optical 
fiber 410 about input excitation light reinforcement in the range which carries out 
proportionally [ abbreviation ] ~ having ~ about [ on-the-strength =. ] -15dBm and 
noise characteristic = — it is outputted by about 3dB. The light outputted from the 
optical fiber 410 is inputted into an optical fiber 420 through an optical isolator 510. 
The light inputted into the optical fiber 420 is outputted as an output light of optical 
fiber amplifier, after it is efficient, being amplified by the back excitation by the 
back input of the branching light 12, being outputted and carrying out the sequential 
course of a directional coupler 320, an optical isolator 530, and the band pass filter 
600. In this way, the energy for magnification is used efficiently and a low noise 
and a high amplification factor are attained. 

[0023] (The 2nd example) Drawing 3 is the block diagram of the 2nd example of 
the optical fiber amplifier of this invention. Like illustration, the equipment of this 
example is constituted like the 1st example, except that the latter optical fibers 450 
differ. And it differs from the optical fiber 420 of the 1st example in that the 
diffraction grating 451 by which an optical fiber 450 reflects the light whose 
wavelength is 980nm of abbreviation near the end face by the side of an optical 
isolator 510, and the diffraction grating 452 which reflects the light whose 
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wavelength is 1530nm of abbreviation are formed. 
[0024] In the optical fiber amplifier of this example, the excitation light 
(wavelength = 980nm) which the excitation light source 100 generated is branched 
by the optical turnout 200 like the 1st example in the excitation light II 
(reinforcement = about 5mW) and the excitation light 12 (reinforcement = about 
55mW). Excitation light II While exciting Er in an optical fiber 410 by small front 
excitation of noise generating to depend, Er in an optical fiber 450 is excited by 
high back excitation of the magnification gain by the excitation light 12. At this 
time, it is the excitation light 12. Inside, since it is reflected by the diffraction 
grating 45 1 and a part of excitation light which did not contribute to excitation of 
Er passes an optical fiber 450 again, while Er in an optical fiber 450 is excited by 
this re-passage and magnification effectiveness improves by it, degradation of a 
noise figure is also prevented. 

[0025] In the optical fiber amplifier of this example, it operates like [ the optical 
output from / from the incidence of signal light / an optical isolator 5 10 ] the 1st 
example. It is amplified while the light inputted into the optical fiber 450 passes the 
remaining part of an optical fiber 450 from an optical isolator 510, after the light 
whose wavelength which is the principal part of an ASE noise is 1530nm of 
abbreviation was reflected by the diffraction grating 452 and noise light has 
decreased. Moreover, incidence of the ASE noise of reflected 1530-micrometer 
band is not carried out to an optical fiber 410 with an optical isolator 510. 
Henceforth, it operates like the 1st example and the output light of a low noise is 
outputted. 

[0026] Although the both sides of the diffraction grating which reflects excitation 
light and the light of the wavelength of abbreviation identitas, and the diffraction 
grating which reflects the light of the wavelength of the principal part of an ASE 
noise were formed in this example, when either is formed, each effectiveness 
explained above is attained. 

[0027] This invention is not limited to the above-mentioned example, and can 
deform. 

[0028] For example, the wavelength of excitation light is operated like the 
above-mentioned example also as 1480nm, and the same effectiveness is done so. 
Moreover, although the preceding paragraph optical fiber and the latter-part optical 
fiber used the thing of the same presentation, the optical fiber of a mutually 
different presentation may be used. Moreover, not only Er but rare earth elements 
can use Nd-Pr. Moreover, although excitation of a preceding paragraph optical fiber 
was considered as front excitation, considering as back excitation is also possible. 
[0029] 

[Effect of the Invention] As mentioned above, the optical fiber amplifier which can 
obtain the output of a low noise is realizable, using efficiently the excitation 
luminous energy outputted from the one excitation light source according to the 
optical fiber amplifier of this invention, since it amplifies with a low noise with the 
optical fiber of the preceding paragraph and magnification of signal light is 
amplified by high interest profit with a latter optical fiber after magnification, as 
explained to the detail. 
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[0030] Moreover, if the diffraction grating which reflects the light of the 
wavelength of excitation light near the end face by the side of the optical isolator of 
a latter optical fiber is formed, since a part of excitation light which did not 
contribute to excitation of rare earth elements among the excitation light inputted 
into the latter optical fiber by the back exciting method will contribute to excitation 
of the rare earth elements in a latter optical fiber by passing a latter optical fiber 
again, magnification effectiveness can be improved. 

[003 1] Moreover, if the diffraction grating which reflects the light of 1530nm band 
near the end face by the side of the optical isolator of a latter optical fiber is formed 
when rare earth elements are Er, since the light of 1530nm band which is the major 
component of the ASE noise included in the output light of the optical fiber of the 
preceding paragraph will not be substantially inputted into a latter optical fiber, the 
noise light contained in the output light as optical fiber amplifier can be reduced. 

[Translation done.] 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the optical fiber amplifier of the 1st example 
of this invention. 

[Drawing 2] It is the graph which shows the dependency over the excitation light 
reinforcement of the magnification gain of the optical fiber for magnification. 
[Drawing 3] It is the block diagram of the optical fiber amplifier of the 2nd 
example of this invention. 

[Drawing 4] It is the block diagram of the conventional optical fiber amplifier. 
[Description of Notations] 

100 [-An optical fiber, 451,452 / - A diffraction grating, 510,520,530 /« An 
optical isolator, 600 / Optical band pass filter. ] - The excitation light source, 200 
- An optical turnout, 310,320 - A directional coupler, 410,420,450 

[Translation done.] 

* NOTICES * 

JPO and NCIPI are not responsible for any 
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1. This document has been translated by computer. So the translation may not 
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3. In the drawings, any words are not translated. 

DRAWINGS 

[Drawing 1] 

[Drawing 2] 
[Drawing 3] 
[Drawing 4] 

[Translation done.] 
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